Eating snacks during lunch periods has become a way of life for school children and the busy working class people in most urban cities in developing nations like Nigeria. Providing nutritious and healthy snacks remains a major challenge for the food industry to tackle, including the issue of sugar and carbohydrate contents in snacks which predisposes obesity. Nutritional and sensory characteristics of baked foods produced from wheat/beniseed flour composite were investigated with the aim of producing healthy and nutritious baked foods. Beniseed was substituted in wheat flour so as to increase the protein content and enhance the nutritive value of baked food produced from such composite flour. Beniseed was substituted in wheat flour at 3 levels (10%, 20%, 30%) with other ingredients to produce bread and cake. The samples were analyzed for proximate content, vitamin A and C, antinutrients, minerals and sensory properties. Proximate and mineral contents, as well as Vitamin A and C content of the bread and cake showed significant increases (P>0.05) with increase in beniseed substitution levels. The level of total oxalate and soluble oxalate significantly increased (P<0.05), while phytate and tannins significantly (P<0.05) decreased with increase in beniseed substitution level. There was no significant difference (P<0.05) in the panelist ratings for taste, color, flavor, texture and overall acceptability of 10% beniseed substitution for bread and up to 20% beniseed substitution for cake with the control. The results indicate that a healthy and nutritious snack could be produced from wheat and beniseed flour composite. This study is of public health significance in Nigeria.
Introduction
Bread has been a major component of human diet dating back to pre-historic man, making the baking of yeast leavened and sour dough bread one of the oldest biotechnological processes. Wheat is unique among other grains because of its content of gluten protein. The unique properties of wheat protein produce bread of low weight and high strength and elasticity as well as desirable texture and flavor (Nickerson, 1980) . The major source of flour for products such as bread, biscuits, chin-chin, meat pie and cake is wheat flour. Wheat flour as the major ingredient for bakery products has dominated other potential sources of flour for bakery products. However, the high cost of wheat flour has led to a rise in the cost of bakery products in Nigeria and indeed other countries in Sub-Sahara Africa.
Effort is being made to find alternative sources of flour for supplementing wheat flour and also for improving the nutritional value of baked products. This has resulted in the need to source locally available and underutilized crops such as beniseed (Sesame indicum) . This would drive down cost, enhance affordability by low-income populations and improve the nutritive value of baked products.
Sesame (Sesamum indicum L.) belongs to the Pedaliaceae family of plants and it is cultivated in several countries including the USA, lndia, China, Burma, Sudan and Nigeria (Abou-Garbia et al., 2000) . The seed is high in edible oil, protein and calcium and has been used as food for ages (Hui, 1996) . In Nigeria, the seeds are fried or used to produce soup for human consumption (Alobo, 2001; Abu-Jdayil et al. 2002) . Uaboi et al., (2008) suggested that fermented Sesame seeds could be used as a soup condiment. Sesame has been valued as a healthy food additive preventing diseases and promoting well being. Its nutraceutical uses include cancer prevention (Myristic acid), prevention of heart disease (Sesame) and antioxidant, hepatoprotective (lecithin) (www.whfoods.com/genpage.php). Sesame seed consumption appears to increase plasma gamma-tocopherol and enhanced a vitamin E activity which is believed to prevent cancer and heart disease (Cooney et al., 2001 ).
In addition sesame seeds contain two unique substance, sesamin and sesamolin which belong to a group of special beneficial fibers called ligrians, and have been shown to have a cholesterol lowering effects in humans. It also prevents high blood pressure and increase vitamin E supplies in animals. Sesamin has been found to protect the liver from oxidative damage. Sesame seed phytosterols reduce cholesterol, enhance the immune response and decrease risk of certain cancers (www.whfoods.com/genpage.phy). Afolabi et al. (2001) showed that the bread produced from wheat, beniseed and cassava composite flour had similar baking characteristics in terms of appearance, color and flavor when compared with white wheat bread with higher protein and fat contents. However, raw sesame seeds contain anti-nutrients like oxalate and phytate, which are found in the seed hull (Akonji et al., 2003) . These substances can adversely affect mineral bioavailability in human nutrition (Van de Poal, 1990) . The evaluation of baked foods produced from beniseed and wheat flour has not yet been fully elucidated. For this reason, it becomes important to investigate the nutritional and sensory characteristics of these foods, aiming at possible product commercialization.
Materials and Method

Materials
The experimental materials consisting of beniseed (Sesamum indicum) and wheat flour were purchased from a local market in Calabar, Cross River State, Nigeria. All chemical reagents of analytical grade were purchased from Sigma Aldrich (Germany).
Preparation of Beniseed Flour and Composite Flour
Beniseed were destoned and washed thrice with portable tap water, and then dried in an oven at 105 o C for 6 h. The dried grains were milled in a laboratory type hammer mill (Christy Type) to pass through a 250µm mesh sieve and then packaged in an air tight container for storage until used. Three composite flour samples were formulated from wheat and beniseed flours in the ratios of 70:30; 80:20; and 90:10 respectively.
Preparation of Baked Food
Bread and cake samples were produced from the three composite flour samples. In bread making, "Rubbin in" method was used in a Hobart precipitate 404 Dough Mixer. All ingredients (Composite flour 700g, water 200ml, sugar 80g, salt 5g, fat 30g (40g of fat for 90:10 ratio), yeast 50g and full cream milk powder 20g were mixed in the dough mixer. Sugar (100g) and 50g of fat were used in the control. The mixture was then put into the baking pan of the bread machine and kneaded manually for 10 min at 43 0 C, allowed for 40 min to rise followed by 2 minutes of punching and leveling of the dough. The procedure was repeated three times and the dough baked for 35 minutes at 235 0 C in the Oven. Bread sample was produced from 100% white wheat flour as control.
The ingredients used for cake production were; composite flour 500g, fat 50g, sugar 110g, whole egg 3, vanilla 10ml, baking powder 5g; full cream milk powder 20g, while 150g of sugar was used for the control. The margarine was creamed with sugar until soft and light, and eggs were beaten into the flour. Creaming continued for about 15 min and then mixed (Philip Sc. 300) until a dropping consistency was achieved, and then baked in a greased tin for approximately 1¼ hours at 181 0 C temperature. Cake sample was also produced from 100% white wheat sample as control.
Analysis
Moisture, crude protein, crude fibre and ash contents were determined by the methods of AOAC (2005) . Carbohydrate was determined by difference. Vitamin A was determined by the spectrophotometric method of Thompson et al. (2010) . Titration method of Kiok and Sawyer (1991) was used to determine vitamin C. The method of AOAC (1990) was used to determine sodium, potassium, calcium, phosphorus and magnesium. Phytate content was determined by the method of Nkama and Gbenyi (2001) , while oxalates were determined by the method of Day and underwood (1986) . Tannic content was estimated by the method of Hoff and Singleton (1977) .
Sensory Evaluation
The method of Larmond (1977) was used for sensory evaluation. The samples of bread and cake were subjected to sensory evaluation with 100% white wheat flour bread (100% WWFB) and cake (100% WWFC) as control. A nine member experienced panelists drawn from Biochemistry Department, University of Calabar were used to evaluate the samples. The panelists rated the samples twice in a random order for colour, smell, flavor, taste, texture, and overall acceptability using 9-point hedonic scale, where I was extremely acceptable and 9 was extremely unacceptable. Room temperature water and unsalted crackers were given to the panelists for mouth rinsing between samples after to eliminate carry over effects.
Statistical Analysis
All experiments including organoleptic analyses were repeated in 3 sets independently and each having 3 replicates. The means and standard deviations (SD) were calculated taking all the readings in consideration. Statistical analysis was performed using SPSS (Statistical Package for Social Sciences). One way ANOVA (Analysis of variance at the level of significance P≤ 0.05) was performed using Duncan multiple range test to ascertain the significance of the means.
Results
Proximate Composition
The results of the proximate composition are shown in Table 1 . Protein and fat contents of 70/30 ratio bread sample was significantly (P<0.05) highest with values of 16.44±0.02% and 15.40±0.2% respectively. The sample with the least protein content was the control (8.30±0.14%). Bread samples made from the composite flour had significantly higher protein content. A similar trend was observed for cake. The 70/30 sample showed significantly higher values for proximate principles. Table 2 shows the results of the vitamin C and Vitamin A content of the samples. Vitamin C was not detected in the control samples of bread and cake. The highest value for vitamin A and C content of the samples were 4.83±0.17mg/100g and 10.07±0.07mg/100g respectively for bread and 6.15±0.21mg/100g and 8.47±0.30mg/100g for cakes, which were recorded for 70/30 ratio each. The control samples for both bread and cake had the least values for vitamin A and vitamin C. Values are means of triplicate determination.
Vitamin
Minerals
Antinutritional Factors
The results of the antinutritional contents of the samples are shown in 
Sensory Evaluation
The panelists mean ratings for the samples is shown in 
Discussion
Proximate Composition
The moisture content of bread samples significantly (P<0.05) increased from 7.28±0.04% to 11.7.09±0.02% with increase in the level of beniseed flour (10-30%). Similar trend was observed for the cake samples, with increase in moisture content from 1.32±0.12% to 2.15±0.15%. The increase in moisture content could be due to increasing protein level from increased beniseed addition. Proteins particularly from cereals have been noted to have high affinity for moisture and would absorb increasing amount of moisture if available (Jideani and Akingbala, 1993; Alabo 2006) . However, this may have adverse effect on the quality attributes (Oyetoro et al., 2007) . Ayo et al. (2010) also reported similar findings. The ash content of the bread and cake samples increased from 1.25±0.10% to 1.93±0.01% and from 1.10±0.04% to 1.40±0.14% respectively with increase in the proportion of beniseed. The values for the control samples of bread and cake samples were significantly (P<0.05) lower than the composite samples. This indicated that incorporation of beniseed may enhance the amount of mineral intake in the food product (Oyetoro et al., 2007) , and as such would contribute appreciable dietary amounts of mineral. This result is in agreement with reports of Ayo et al. (2010) and Afolabi et al. (2004) . The protein content of bread and cake samples indicated that 70/30 percent sample had significantly (P<0.05) the highest values of 16.44±0.20% and 14.54±0.17% respectively. This is obviously due to increase in the proportion of beniseed. Similar findings was reported by earlier workers (Afalabi, 2001; Ayo et al., 2010) . Alobo (2006) reported that the beniseed has a good balance of amino acids with a chemical score of 62% and a net protein utilization of 54%. This indicates that consumption of these baked products produced from the composite flour would supply significant amount of protein to the body. The values obtained for the fat content of the bread and cake samples showed that 70/30 percent samples had significantly (P<0.05) the highest values of 15.40±0.21% and 15.16±0.20%, while 90/10 percent sample had the least values among the composite samples. The progressive increase in the fat contents of the products may be attributable to addition of full fat beniseed flour, which is an oil seed. High fat content could impact negatively on the shelf stability of a product due to rancidity development. Ayo et al. (2010) reported a non significant difference in the fat content of defatted beniseed and Acha flour. Hence for better storage quality, defatting the oil seed before utilization may yield better result, if beniseed is to be used at higher substitution level. There was a significant difference (P<0.05) in the crude fibre content of composite bread and cake with the controls, which had the lowest values of 2.15±0.30% (bread) and 1.20±0.0% (cake). Crude fiber values showed that the 70/30 ratio for both bread and cake samples had significantly (P<0.05) the highest values, while the least crude fiber values were the control samples. High fiber is beneficial to the body, as it could help to maintain bowel integrity, lower blood cholesterol level, and control blood sugar level, hence consumption of these products would provide appreciable amount of fiber to the body for proper functioning of the digestive and excretory systems. 
Vitamin
There was a significant increase (P<0.05) in the vitamin A and C content of the samples with increasing beniseed level. Vitamin A and C activity were not detected in the control samples. The results indicated that 70/30 ratio had the highest vitamin A and C levels. The values for bread samples were 4.83±0.17mg/100g (vitamin A) and 10.07±0.21mg/100g (vitamin C), while the values for cake samples were 6.15±0.21mg/100g (vitamin A) and 8.47±0.30mg/100g (vitamin C) .The higher values of vitamin A for the cake sample may be from the eggs used in the cake mix. Vitamin A and C levels in these products are significant as a result of the beneficial roles of these vitamins in the body. Vitamin A plays an important role in vision, bone growth, reproduction, cell division and cell differentiation (Institute of Medicine; 2001, Ross and Gardness, 1994) , and regulate the immune system, which helps to fight off infections by making white blood cells that destroy harmful bacteria and viruses (Ross, 1999) , and Harbige (1996) . Vitamin A also helps in the healthy lining of the eyes, respiratory, urinary and intestinal tract (Semba 1999) . The health benefit of vitamin C include protection against immune system deficiencies, cardiovascular diseases, prenatal health problems, eye disease and even skin wrinkling (Zelman, 2011) .
Mineral Elements
The mineral contents of the samples were significantly (P<0.05) improved. Sodium, Potassium, calcium magnesium and phosphorus levels increased by 59. 63%, 192.24%, 288.50%, 38.40% and 206 .27% respectively in the bread samples produced from 70.30 ratio compared to the control. In the cake samples, 18.39% (sodium), 133.40% (Potassium), 405.75% (Calcium), 14.94% (Magnesium) and 20.10% (Phosphorus) increases were recorded in the 70.30 ratio. In both baked products, calcium content was significantly (P<0.05) the highest. Understandably, the higher mineral contents of the experimental samples could be attributed to the increasing proportions of beniseed, which contains high mineral elements. Hence, bread and cakes samples produced from the composite would supply appreciable amounts of minerals, required for various metabolic functions. Weaver & Heaney (2006) reported that calcium is a micronutrient essential to health & well being, which performs diverse biological function in the human body. It serves as a second messenger for nearly every biological process, stabilizes many protein and in deficient amounts is associated with a large number of disease and discovers. The Food and Nutrition Board (FNB, 1980) recommended a dietary allowance of 360mg and 1200mg calcium for infants and young adults. A deficiency in calcium could lead to ricket or osteoporosis.
Antinutritional Factors
Significant (P<0.05) differences in the levels of the anti-nutrients between bread and cake samples were observed. Generally, higher levels of antinutrients were found in the bread samples compared to those in the cakes. Total oxalate decreased significantly (P<0.05) with increase in beniseed substitution, with the lowest values for 70/30. This reduction may be due to nutrient-nutrient interaction with increasing levels of beniseed. Consumption of high levels of oxalate causes corrosive gastroenteritis, shock, low plasma calcium, high plasma oxalates and renal damage (kelsay, 1985) . The level of phytate and tannins content significantly increased (P<0.05) with increase in beniseed substitution for both bread and cake. However, the levels of phytate and tannin in the baked products were low as to have anti effect to the nutrients. High levels of phytates in human nutrition are toxic and limit the bioavailability of calcium, magnesium, iron and phosphorus by the formation of insoluble compounds with the minerals (Aletor and Omodara, 1994) . Tannins are known to inhibit the activities of digestive enzymes (Jambunathan & Singh, 1981) . Tannin-protein complexes are insoluble and this decreases the protein digestibility (Carnovale et al., 1991) . The results showed that the concentrations of anti-nutrients in the composite flour were below toxic levels.
Sensory Evaluation
There was a significant decrease (P<0.05) in the sensory ratings of bread and cake with increase in beniseed level. However, the rating of taste, color, flavor, texture and overall acceptability for 90/10 and control for bread and cake samples were not significant. The samples produced from 70/30 ratio were rated least by the panelists. This may be due to by-products of reaction between carbohydrate and protein which developed undesirable sensory notes. The addition of 10% beniseed produced acceptable bread of comparable quality with the control in all the sensory indicators, while addition of beniseed up to 20% was accepted for cake production.
Conclusion
In conclusion, 10% and 20% beniseed flour substitution rate for wheat flour produced an acceptable bread and cake respectively with high nutritive quality compared to whole wheat flour. School lunch snacks based on beniseed and wheat flour would provide a healthy snack and also protect against obesity and diabetes in both www.ccsenet.org/jfr Journal of Food Research Vol. 1, No. 3; 2012 children and adults. Consequently, production of cakes and breads of different kinds from 10-20% beniseed composite with wheat flour would provide an extra-nutrition especially for growing children.
